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DETAILED ACTION 

Claims 16-30 have been examined. 

Specification 

5 The disclosure is objected to because of the following informalities: Page 7, line 

32 recites "...physical unit." Examiner believes this should recite "...electronic unit." 
Appropriate correction is required. 

Claim Objections 

10 Claim 30 is objected to because of the following informalities: Claim 30 contains 

a misspelling of the word "electronic" in line 3. Appropriate correction is required. 

Claim Rejections - 35 USC § 101 

35 U.S.C. 101 reads as follows: 

1 5 Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 

matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

Claim 29 is rejected under 35 U.S.C. 101 because the claimed invention is directed 
20 to non-statutory subject matter. Computer programs claimed as computer listings per 
se, i.e., the descriptions or expressions of the programs, are not physical "things." They 
are neither computer components nor statutory processes, as they are not "acts" being 
performed. Such claimed computer programs do not define any structural and functional 
interrelationships between the computer program and other claimed elements of a 
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25 computer, which permit the computer program's functionality to be realized. In contrast, 
a claimed computer-readable medium encoded with a computer program is a computer 
element which defines structural and functional interrelationships between the computer 
program and the rest of the computer which permit the computer program's functionality 
to be realized, and is thus statutory. See Lowry, 32 F.3d at 1583-84, 32 USPQ2d at 

30 1035. 

Claim Rejections - 35 USC § 102 

35 The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
40 States. 

Claims 23, 25, 27 and 28 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Rossum et al. 

Regarding claim 23, Rossum et al. describe a memory device, comprising: 
45 A first memory area subdivided into pages (Figure 3, item 1 8); 

A second memory area (interpreted as a page table; column 1, lines 53 - 55 and 
column 5, line 17 both describe a page table in the memory), the first memory area 
being intended for data (interpreted as wavetable data; column 2, lines 2 - 4), and 
physical addresses of the pages of the first memory area being stored in the second 
50 memory area (Examiner notes that the page table contains the mapping to the physical 
addresses, as evidenced by column 3, lines 10-13). 
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Regarding claim 25, Rossum et al. describe a motherboard of an electronic 
arithmetic-logic unit, comprising: 
55 A processor (Figure 1 , item 1 0); 

A main memory (Figure 1 , item 18) coupled to the processor via a bus (Figure 1 , 
items 12, 16), the main memory including a first memory area divided into pages (Figure 
3, item 18) and a second memory area storing physical addresses of the pages of the 
first memory area (interpreted as a page table; column 1 , lines 53 - 55 and column 5, 
60 line 17 both describe a page table in the memory). 

Regarding claim 27, Rossum et al. describe a system comprising: 
An electronic unit (Figure 1 , item 42); 

A memory device (Figure 1, item 18) connected to the electronic unit via a data 
65 bus (Figure 1 , items 22, 16), the memory device including: 

A first memory area subdivided into pages (Figure 3, item 18); 
A second memory area (interpreted as a page table; column 1 , lines 53 - 55 and 
column 5, line 17 both describe a page table in the memory), the first memory area 
being intended for data (interpreted as wavetable data; column 2, lines 2 - 4), and 
70 physical addresses of the pages of the first memory area being stored in the second 
memory area (Examiner notes that the page table contains the mapping to the physical 
addresses, as evidenced by column 3, lines 10-13). 
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Regarding claim 28, Rossum et al. describe an electronic device, comprising: 

75 An electronic arithmetic-logic unit (Figure 1 , item 10); 

A memory device (Figure 1, item 18), the memory device including a first 
memory area subdivided into pages (Figure 3, item 18) and a second memory area 
(column 1, lines 53 - 55 and column 5, line 17 both describe a page table in the 
memory), the first memory area being intended for data (interpreted as the wavetable 

80 data; column 2, lines 2 - 4), and physical addresses of the pages of the first memory 
area being stored in the second memory area (Examiner notes that the page table 
contains the mapping to the physical addresses, as evidenced by column 3, lines 10 - 
13); 

An electronic unit (Figure 1 , item 42); 
85 Wherein the electronic arithmetic-logic unit, the memory device, and the 

electronic unit are integrated in one component (Examiner identifies the one component 
being a "computer system." Column 2, line 23). 
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Claim Rejections - 35 USC § 103 



90 



The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 



obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
95 invention was made to a person having ordinary skill in the art to which said subject matter pertains. 

Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

100 obviousness under 35 U.S.C. 103(a) are summarized as follows: 



Claims 16-22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Rossum et al. (U.S. 5,864,876) in view of Porterfield (U.S. 6,301,645). 

Regarding claim 16, Rossum et al. teach a method for transferring data via a 

110 data bus (Figures 1 and 2, item 22) between a memory device (Figure 1, item 18) and 
an electronic unit (Figure 1 , item 42) via a data bus, the memory device including a first 
memory area subdivided into pages (Figure 3, item 18) and a second memory area 
(column 1, lines 53 - 55 and column 5, line 17 both describe a page table in the 
memory), the pages being accessed using physical address of the pages (column 2, 

115 lines 48 - 50), the first memory area being intended for storing data (interpreted as the 
wavetable data; column 2, lines 2-4) and the second memory area containing the 
physical addresses of the pages of the first memory area (Examiner notes that the page 



1. 
2. 
3. 
4. 



Determining the scope and contents of the prior art. 

Ascertaining the differences between the prior art and the claims at issue. 

Resolving the level of ordinary skill in the pertinent art. 

Considering objective evidence present in the application indicating 

obviousness or nonobviousness. 



105 
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table contains the mapping to the physical addresses* as evidenced by column 3, lines 
10-13); 

120 Transferring data between the memory device and the electronic unit (Examiner 

notes that reads and writes both require the transfer of data between the peripheral 
device and memory; column 2, lines 46 - 48); 

Rossum et al. fail to teach during the data transfer, autonomously transferring the 
physical addresses from the second memory area to the electronic unit. 

125 Porterfield teaches autonomously transferring physical addresses from the 

second memory area (interpreted as a remapping table; column 3, lines 23 - 32) to the 
electronic unit (interpreted as a source device and an address translator; Figure 4, item 
405 describes transferring the physical addresses from the second memory area to the 
electronic unit during a data transfer. The motivation for this method, using the system 

1 30 controller of Porterfield, is to allow device requests to memory to be more efficient and 
maintain compatibility between different bus standards (column 1 , lines 45 - 58). For 
this reason, Examiner finds that the device of Porterfield is applicable to the multi- 
device, multi-bus system of Rossum et al. (as shown in Figure 1). 

Therefore, it would have been obvious to one of ordinary skill in this art at the 

135 time of invention by Applicant to incorporate the system controller of Porterfield into the 
system of Rossum et al. for the purpose of making data transfers between devices and 
memory more efficient, while maintaining compatibility between different devices and 
different bus standards. This would have been obvious to improve the performance of 
• the system of Rossum et al. 
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140 

Regarding claim 17, Porterfield teaches the additional limitation wherein at a 
beginning of the data transfer, a starting address of the second memory area is 
transmitted to the electronic unit (column 4, lines 30 - 41). 

145 Regarding claim 18, Rossum et al. teach the additional limitation wherein during 

the data transfer, data from the electronic unit is written into the memory device (column 
2, lines 46-50). 

Regarding claim 19, Rossum et al. teach the additional limitation wherein during 
150 data transfer, data stored in the memory device is read by the electronic unit (column 2, 
lines 46 - 50). 

Regarding claim 20, Rossum et al. teach the additional limitation wherein the 
data bus is a PCI bus (column 2, line 28). 

155 

Regarding claim 21 , Rossum et al. teach the additional limitation wherein the 
memory device is a main memory (column 2, line 26; Figure 1 , item 1 8), and a plug-in 
card is provided as the electronic unit (column 2, lines 38 - 39). Rossum et al. fail to 
explicitly teach a motherboard of an electronic arithmetic-logic unit, and an expansion 
160 slot. Examiner takes official notice that it is old and well known in this art for computer 
systems to include a CPU (Figure 1, item 10), memory (Figure 1, item 18), and multiple 
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busses (Figure 1, items 22, 40, 12, 16) on a motherboard that includes PCI expansion 
slots for peripheral devices (that may be implemented on a board; such as a 
soundboard or a graphics board; column 1, lines 30 - 32). 

Regarding claim 22, Rossum et al. teach the additional limitation wherein the 
physical addresses are transferred to the electronic unit by DMA transfer (column 2, 
lines 48-50). 



170 



Claim 24 is rejected under 35 U.S.C. 103(a) as being unpatentable over Rossum 
et al. (U.S. 5,864,876) in view of what is old and well known in the art. 

Regarding claim 24, Rossum et al. teach a method of using a memory device, 
175 comprising: 

Providing a main memory (Figure 1, item 18), the main memory including a first 
memory area divided into pages (Figure 3, item 18); 

Performing a data transfer using the main memory (column 2, lines 46 - 50). 

Rossum et al. fail to explicitly teach a motherboard of an electronic arithmetic- 
1 80 logic unit. Examiner takes official notice that it is old and well known in this art for 
computer systems to include a CPU (Figure 1, item 10), memory (Figure 1, item 18), 
and multiple busses (Figure 1, items 22, 40, 12, 16) on a motherboard. 
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* * * 

185 

Claim 26 is rejected under 35 U.S.C. 103(a) as being unpatentable over Rossum 
et al. (U.S. 5,864,876) in view of what is old and well known in the art. 

Regarding claim 26, Rossum et al. teach an electronic arithmetic-logic unit, 
comprising: 

190 A main memory (Figure 1, item 18), the main memory including: 

A first memory area subdivided into pages (Figure 3, item 18); 
A second memory area (interpreted as a page table; column 1, lines 53 - 55 and 
column 5, line 17 both describe a page table in the memory), the first memory area 
being intended for data (interpreted as wavetable data; column 2, lines 2 - 4), and 
1 95 physical addresses of the pages of the first memory area being stored in the second 

memory area (Examiner notes that the page table contains the mapping to the physical 
addresses, as evidenced by column 3, lines 10-13). 

Rossum et al. fail to explicitly teach a motherboard of an electronic arithmetic- 
logic unit. Examiner takes official notice that it is old and well known in this art for 
200 computer systems to include a CPU (Figure 1, item 10), memory (Figure 1, item 18), 
. and multiple busses (Figure 1, items 22, 40, 12, 16) on a motherboard. 



* 
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205 Claim 29 is rejected under 35 U.S.C. 103(a) as being unpatentable over Rossum 

et al. (U.S. 5,864,876) in view of Porterfield (U.S. 6,301,645) and Ritchie (U.S. 
4,135,240). 

Regarding claim 29, Rossum et al. teach an arithmetic-logic unit (Figure 1, item 
10), the arithmetic-logic unit including a memory device (Figure 1, item 18) having a first 

210 memory area divided into pages (Figure 3, item 18) and a second memory area 
(interpreted as a page table; column 1, lines 53 - 55 and column 5, line 17 both 
describe a page table in the memory) storing physical addresses of the pages of the 
first memory area (Examiner notes that the page table contains the mapping to the 
physical addresses, as evidenced by column 3, lines 10-13), and an electronic unit 

215 (Figure 1, item 42), the electronic arithmetic-logic unit performing the following: 

Transferring data between the memory device and the electronic unit (column 2, 
lines 46 - 50). 

Rossum et al. fail to teach during the data transfer, autonomously transferring 
physical addresses from the second memory area to the electronic unit. 

220 Porterfield teaches autonomously transferring physical addresses from the 

second memory area (interpreted as a remapping table; column 3, lines 23 - 32) to the 
electronic unit (interpreted as a source device and an address translator; Figure 4, item 
405 describes transferring the physical addresses from the second memory area to the 
electronic unit during a data transfer. The motivation for this method, using the system 

225 controller of Porterfield, is to allow device requests to memory to be more efficient and 
maintain compatibility between different bus standards (column 1 , lines 45 - 58). For 
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this reason, Examiner finds that the device of Porterfield is applicable to the multi- 
device, multi-bus system of Rossum et al. (as shown in Figure 1). 

Therefore, it would have been obvious to one of ordinary skill in this art at the 

230 time of invention by Applicant to incorporate the system controller of Porterfield into the 
system of Rossum et al. for the purpose of making data transfers between devices and 
memory more efficient, while maintaining compatibility between different devices and 
different bus standards. This would have been obvious to improve the performance of 
the system of Rossum et al. 

235 Rossum et al. and Porterfield fail to teach a computer program implementation of 

the above. 

Ritchie teaches that computer hardware and software are functionally equivalent, 
and may preferably be substituted for one another in practice (column 5, lines 48 - 60). 

Therefore, it would have been obvious to one of ordinary skill in this art at the 
240 time of invention by Applicant to implement the hardware means of Rossum et al. and 
Porterfield in software for the purpose of modifying the design more easily, and to 
facilitate debugging. 

* * * 

245 



Claim 30 is rejected under 35 U.S.C. 103(a) as being unpatentable over Rossum 
et al. (U.S. 5,864,876) in view of Porterfield (U.S. 6,301 ,645) and Ritchie (U.S. 
4,135,240). 
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Regarding claim 30, Rossum et al. teach an arithmetic-logic unit (Figure 1, item 
250 10), the arithmetic-logic unit including a memory device (Figure 1, item 18) and an 

electronic unit (Figure 1, item 42) coupled via a data bus (Figure 1, items 22, 16), the 
memory device having a first memory area divided into pages (Figure 3, item 18) and a 
second memory area (interpreted as a page table; column 1 , lines 53 - 55 and column 
5, line 17 both describe a page table in the memory) storing physical addresses of the 
255 pages of the first memory area (Examiner notes that the page table contains the 

mapping to the physical addresses, as evidenced by column 3, lines 10-13), and an 
electronic unit (Figure 1, item 42), the electronic arithmetic-logic unit performing the 
following: 

Transferring data between the memory device and the electronic unit (column 2, 
260 . lines 46 -50). 

Rossum et al. fail to teach during the data transfer, autonomously transferring 
physical addresses from the second memory area to the electronic unit. 

Porterfield teaches autonomously transferring physical addresses from the 
second memory area (interpreted as a remapping table; column 3, lines 23 - 32) to the 
265 electronic unit (interpreted as a source device and an address translator; Figure 4, item 
405 describes transferring the physical addresses from the second memory area to the 
electronic unit during a data transfer. The motivation for this method, using the system 
controller of Porterfield, is to allow device requests to memory to be more efficient and 
maintain compatibility between different bus standards (column 1, lines 45 - 58). For 
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270 this reason, Examiner finds that the device of Porterfield is applicable to the multi- 
device, multi-bus system of Rossum et al. (as shown in Figure 1). 

Therefore, it would have been obvious to one of ordinary skill in this art at the 
time of invention by Applicant to incorporate the system controller of Porterfield into the 
system of Rossum et al. for the purpose of making data transfers between devices and 

275 memory more efficient, while maintaining compatibility between different devices and 
different bus standards. This would have been obvious to improve the performance of 
the system of Rossum et al. 

Rossum et al. and Porterfield fail to teach a memory device storing program code 
for implementation of the above. 

280 Ritchie teaches that computer hardware and software are functionally equivalent, 

and may preferably be substituted for one another in practice (column 5, lines 48 - 60). 

Therefore, it would have been obvious to one of ordinary skill in this art at the 
time of invention by Applicant to implement the hardware means of Rossum et al. and 
Porterfield in software for the purpose of modifying the design more easily, and to 

285 facilitate debugging. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 



290 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Matthew D. Spittle whose telephone number is (571) 
272-2467. The examiner can normally be reached on Monday - Friday, 8 - 4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

295 supervisor, Mark Rinehart can be reached on 571-272-3632. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 

300 Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 

305 system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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